A distributed data collection system developed for use in cost sensitive situations is described. The system design constraints included reliability. low cost, high flexibility, and real time performance. The resulting system which evolved is a distributed expert system. Each node of the distributed system supports its own inference engine, scheduler and rule base with context sensitive switching between partitions and fact bases. Each node can support an artijiciaI neural network.
1.
Introduction.
The concept demonstrator described is targeted as a support system for the elderly that is able to be remfitted to their own existing homes. The support of family or institutions is required to overcome simple problems arising as a result of poor health and forgetfulness as well as the fear of being helpless and alone. A non-invasive instrumented environment can perform many simple tasks releasing resources to other needs of the elderly person. This shifts the threshold of safety and allows the elderly the option of remaining in their own homes in circumstances which would otherwise require alternate arrangements such as moved to an institution. The system described has other potential uses in general distributed data acquisition, monitoring and control systems.
Design constants.
The system was developed for use in a cost sensitive situation. 
The anatomy of a node.
A node is modular, consisting minimally of the software kernel, a communications module and a transducer interface. Nodes may also have an expert system shell and an artificial ne& network (ANN).
In the target application of a domestic dwelling most nodes will be built into a power point with communication over the power lines and control over the appliances plugged into the point. Transducers collect data about the local environment which is shared with other nodes over the power lines. It is interpreted by the local expert system so local decisions may be taken. A node requests information that is not directly available to it from other nodes. A history of prior knowledge allows temporal reasoning by the expert system. An ANN can also learn from events over time and offer its evaluation of the current situations as a further input to the expert system. This helps adapt a set of general rules to the particular patterns of an individual occupant.
3.1
The expert system. Rules may be grouped into a main set and a number of subsidiary rule sets. These subsidiary rule sets are called as needed from either the main rule set or from each other. They are normally called after establishing the need to know the information that the subsidiary rule set is designed to produced.
The rules for the expert systems at the nodes can be added to or pruned as needed. They are expected to be composed off line and down loaded to the nodes. Hence no rule coflStCUCtion and validation tools are included in the expert system shell designed for this project. The expert system shell is modular and allows unwanted features to be emitted from nodes that do not need them. These omitted features may be down loaded later while the system is running.
The artificial neural network
Adaptive behaviour over t i m e is provided by a back propagation ANN. This allows emergent relationships from the data to be used. The ability of an ANN to generalise and interpolate enhances the formal rule basedsystem.
To maintain the relevance of the ANN, training must be a continuous on-going process. As an evaluation cycle starts the ANN is used to predict based on the current inputs, afterwards the ANN is trained based on the current situation and the previous inputs. Training using the last n (input at time t, situation at time t + l } pairs is preferable training the last data pair only. The learning rate must allow the underlying trends to be learned while still keeping the information current.
4.

Discussion.
The requirements of the continuous real-time system described here include: data scanning over networks, temporal reasoning (collecting and analysing time varying data), calculation of derived quantities, logic solving in rule form and other pattern matching facilities. To fulfil these requirements the expressive power of an expert system was needed.
This had to be distributed over a network of low cost hardware.
The system constructed meets these requirements. It also exhibits the complexities of real-time embeddable delivery systems: low level language capability is essential and debugging, validation and truth maintenance are complex issues.
The concept demonstrator monitored a region of a simple house. It was able to correctly identify simple conditions, such as the occupancy of a room, the status of entry and exit points (doors and windows open), power usage at a power point, ambient temperature and smoke detection. This information was used to successllly detect (simulated) emergency conditions. The concept demonstrator system described is a viable low cost solution to the particular application for which it was conceived. We believe that it has more general applications.
5.
